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alpha-amylase having at least 70% homology to SEQ ID NQ:13j. vvh e rein s aid thrccr 
1^ dimensional alpha amylai s re stfucttuti compri s cs - calcium ions - defined by atonri c 
" ^oordmtca - of Appendix I; 

(b) utilizing said three dimensional structure generated in step (a) and 

modeling methods to identify in said parent alpha-amylase structure at least one amino 

acid residue or structural part within lOA of oalotum ion a ^ ^ ^ 

A 

(c) modifying the sequence of a nucleic acid encoding said parent 
alpha-amylase to produce a nucleic acid encoding a deletion, insertion, or substitution of 
one or more amino acids at a position corresponding to said at least one amino acid 
residue identified in step (b); and 

(d) expressing the modified nucleic acid in a host cell to 
produce said variant alpha-amylase. 



^ yS^, (amended) A method for producing a variant of a parent alpha-amylase having an 
altered property relative to said parent alpha-amylase, said method comprising 

(a) generating a model of a three dimen'Sonal structure of a parent alpha- 
amylase,usinfca computer programmed for generating a model structure, said parent 
alpha-amyla&e having at least 70% homology to SEQ ID N0;13j wherein said three . , 

JT^ d imensionnl'alphavamyla s e'stmctiire compr is e s an act i ve s i te res i due defined,by atomic 
c oordin ates of <\ppend i x i . 1; 

(b) utilizing said three dimensional structure generated in step (a) and 

modeling methods to identify in said parent alpha-amylase structxare at least one amino 

acid residue or structural part within 15A from^smd active site residue; 

A 

(c) modifying the sequence of a nucleic acid encoding said parent 
alpha-amylase to produce a nucleic acid encoding a deletion, insertion, or substitution of 
one or more amino acids at a position corresponding to said at least one amino acid 
residue identified in step (b); and 
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{A 



(d) expressing the modified nucleic acid in a host cell to produce said 
variant alpha-amvla$e> 



(amended) A method for producing a variant of a parent alpha-amylase having an 
altered property relative to said parent alpha-amylase, said method comprising 

(a) generating a model of a three dimensional structure of a parent alpha- 
amylase,usin^^omputer programmed for generating a model structure said parent alpha- 
^ amylase having at least 70% homology to SEQ ID NO: 1 3* wherein said three dimencional 
alpha amylas e structure compri & es - a .^ ubstrate binding s ite defined by atomic coordinates - 
>->Qf-Ap pendix 1^ 

\ (b) utilizing said three dimensional structure generated in step (a) and 
modeling methods to identify in said parent alpha-amylase structure the substrate binding 
site; 

(c) modifying the sequence of a nucleic acid encoding said parent 
alpha-amylase to produce a nucleic acid encodiM a deletion, insertion, or substitution of 
one or more ammo acids^ t a po s ition corresponding to gaid at loaat one amino aoid ' 

j]^ residue identified in step (b); and 

(d) expressing the modified nucleic acid in a host cell to 
produce said variant alpha amylase. 
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